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t 57 J ABSTRACT 

The invention relates to nucleoside derivatives having pho- 
tolabUe protective groups of the general formula (I) 




U ° 



NOi 



OR3 R« 



in which 

R h,« N0 1 2 ' C V-° CH3 - h<d °8 e » °r «lkyl or alkoxyalkyl 
having 1 to 4 C atoms ' ' 

^R^HrOCHs- _ 

C_R! f H, F. CI. Br . NO; ^ 

^Solri 08611 ' 6CHj ' * " ^ radical havi "8 1 «o 4 

functional ^ for 

R'=H, OH. halogen or XR 8 , where X=0 or S and R 8 
* P ™ teC,lVe USUal in nucle « ide 

B=adeainc. cytosine, guanine, thymine, uracil 2 6- 
diaminopurin-9-yI, hypo*anthin-9-yl 
5-methylcytosin-l-yl. 5-arnino^-imidazolcarboxamid- 
1-yl or 5-anuno^ -irnidazolcarboxamid-3-yl, where in 
Z ™t ° f ^ =adcmDC - or guanine, the primary 

STg^up opttonally cxhibits 8 P™ C W«> 

These derivatives may be used for the light-controlled 
synthesis of oligonucleotides on a DNA chip 

3» Claims, No Drawings 
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1 2 
NUCLEOSIDE DERIVATIVES WITH 
PHOTOLABILE PROTECTIVE GROUPS v R > 

This case is filed under 35 USOT7I »<: th«. ir c * U \ f* o 

BACKGROUND OF THE INVENTION \ /I 

JS?J^ iBnatkm rektes 10 nuc,eoside NOs r-f 

with photolabile protective groups and a method for their 10 0R ' *" 

soUd earner (cf. S.RA. Fodor et al. Science 1991. 251, p. rV-J p r ^ Rr Nn 
767 et seq.). They enable the production of so-called jvJa a ' 01 Br> NOj 

d«ps (i.e. carrier plates on the surface of wtSI S R^h* ° " emboii ^- * 3 =H. if 

ESEr «as=a . 

T-.I. • . i n .^ lraic ^ w, *lto4Catc^.TheaIkvlradicalm a v 

tavet P r alt ^ e r ni ' r0bC ' ,ZylgroUpandits<terivati ve S -this regard be liaear or branched. sufcdC (pZ3 

been USed 85 P»>«°laMe protective ™? ° n « or ha, ogen atoms) or unsubstituted as weL « 

"Kfeoiide and nucleotide chemistry (cf. VMS. « """untol; the same also applies to me attt 
Mm. Org Photochcm. 1987. 9. p. 225 et seVand J W * ^ Hl a * B W 1 1 » Uc * in *' R< preferably represent 

Walker et al J. Am. Chem. Soc . 198 8. 110. p. 7170 et £oA S^ 1 ^- 1 ; «ent that R<&. the subsXena R' 

The slow and partially only incomplete deprotection of me L £ J* th ° P 116 "^ ^ are preferably hydrogen 

corresponding nucleoside and nucleotide derivariveTproved n^SL^TT 6 " to ** **=OCH 3 . R> represfnu 

lobear^icularihsadvantageofmeseprotectivrS uT*" f- hy *° Ben ra<Uca1 ' 

Furthermore, undesirable by-products in the form of toxic » , ^i^ 011 ' halogen consistently means F, CI. Br. 

mtrosorAenyl compounds Je'also obtained to^L eS 1 ^ f< f ^ F - ° or Br. 

dunng the cleavage of the o-nitrobenzyl compound mv^r ' """J* 11,6 "V"* acc °^8 to the 

According to the article bv W PhV,yw~T\ ■ ^^on is composed of the usual D-ribofuranose or 

Wca^d h S£ ati r ed S0,8,y * meanS * " 

The present invention therefore has as its object to ^-W-ch.-ch-o-p-n^h 

develop nucleoside derivatives with photolabile protecuVe , u_ 

groups for the 5-OH function in the sugar part wWch « successful in Protecting the 3 1 position, whereby 

denvauves do not exhibit the named disadlanC 32 SijSTT.^ * fte <* ^nV an d m«n £2 

Pnor art but can be deprotectcd comparativelj Jc£ 1^^' Wi * 1 to 4 C They are 

quantitatively and without the formation of undeS preferably ethyl or tsopropyl radicals. ' 

by-products. uadesaable ^ ^ 2 , rf ^ rfbofuranoside part (position R 6 ) 

55 hv^LI" Tr ted ° H ^ ^ »» I^cnt^ well as I 
THE INVENTION nydrogen or halogen atom (particularly F. CI. Br) wherebv 

Thi, , My P rotective ^"P ( R '> """"O" in nucleotide chcS 

This objec was solved according to the invention by "Jf "* uskL 11 is PO^We to employ the conventional^? 

means of ^nucleoside derivatives of the general formula flf f 6 ^ 1 ^ ! cetal <> r «•« pltective w for 

SeX , £l W "" f !f shwnth « ^Protective groups „ ^ ^=?>- R< ™ay also represent an ^ 

M° k tj nA ^ ?:?T ^ bc ^Mted much more 60 ( X =S- R 8 =alkylj. Preferred examples for O-alkyTpToS 
r«m, Tk "T 1 ^ ftan for maniple the o-nitrobenzyl are O^thyl or O-ethyl radicals; fa S3S 

aT c ^^^ 8 ^° teCtiM - wWAhadnotb ~°Pre- ^° U I S - O-tetrahy dropyranyl or 

^ either - S5 O^oxytetrahydropvranyl radicals! and for O-silyl ether 

The nucleoside derivatives according to the invention are F a ^P*' O-^tyldimetbyUilyl radicals, 
represented by the following general formula Z m ,^Z 8 t0 . a ,P refelred embodiment, the pyrimidine or 

punne bases W1(h primary amino functions (e.g. adenine, 
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cytosine and guanine) may also contain preferably carbonyl- solvent optionally in the presence of a base at temperatures 

basedr^nentprotecuvegroups.lnthisre.pert.phenoxy- between V and +25° C In 5£ regard dES^c 

acetyl or tothylformarnidino radicals arc preferred which are preferably used as a rx>larZanic wlveM ZSt 

are possible for aU three designated bases. There are also the case of pyridine, no ^XSswMtf 

case of certain bases. In the case of adenine, for example. tion of a base such as pyridine, triethylamine or ethvl 

^™^ nZ °f tt °Pi™yl ethoxycarbonyl diisopropylamine is recommended i ZZT^7 ag ?Z 

(fvNPEOC) radtcab. In addition to the p-NPEOC radicals. protons leased during the reaction ThTmixt^ ratto^f 

uobutyroyl protective groups can be introduced for guanine. dichloromethane to pyridine ™ DMF fa noTS dfcef 

^Z^l'll^T'-,, * ■ ■ volume pyridine or DMF are preferably used. 

,hJI^T Z f * e n**^lde denvaoves according to According to a preferred ernbodiment the corresponding 
the invention can be conducted in two steps. In the first step nucleoside (HI) dissolved in pyridine or DMEfcaseif 
a), an alcohol of the general formula (II) charged And \ Urton of fte cr^o^ic Ss4r £ 

R1 R3 dichloromethane is added dropwise at the respective reac- 

\ / ^on temperature. The molar ratio of nucleoside to chloro- 

fi A * 4 carbonic acid ester can be adjusted according to the stoichi- 

Ri_/ \_cH-cnb-0H ometry to approx. 1:1. Nevertheless, an excess of 

\ / chlorocarbonic acid ester is preferably used, this amount 

^=A being such that the molar ratio of nucleoside to chlorocar- 

no, bonic acid ester is 1:1 to 12. Finally, the concentration of the 

nucleoside in the solvent mixture can also be varied within 
in which R\ R 2 , R 3 and R 4 have the above-identified ^ ^ * is preferably set to 0.1 to 3.0 mmol 

meaning, is reacted with a phosgene derivative, preferably in n J u , 

a nonpolar organic solvent at temperatures between -20° 25 , f*** 011 has been completed (reaction time 

and +25° C Diphosgcne (trichloromethyl chioroformate) or '° homs ^^ nucleoside derivatives according 

triphosgene (bis-trichloromethyl carbonate) can be used as a 1° myt ^ can be isolated or purified according to 
phosgene derivative in addition to the preferred phosgene " mAodt \ su * as dilution dichloromethanc. 

The alcohol component is known in most cases or can be removm « ^ salts by washing with water, drying of the 
analogously produced according to known processes. In step 30 t ° rgamC /"T concen ^ atioD , of (hc solution or crystalliza- 
a), toluene or THF is preferably used as a nonpolar organic ™ d subs «l ucn i t sdica & l chromatography. The corxe- 

solvent Although the reaction components can be used in an s P ondm 8 nucleoside derivatives can be obtained in this 
approximately stoichiometric ratio, the phosgene derivative ""T* ^ * ^ punty and in «°° d y iclds W 10 85% ) 
is preferably used in a clear excess, for example in a twoto ^ 8 to a F? 0 ™* embodiment and following on 

fivc-foldn^larexcess,inre^ 35 lrom «**on step b), the phosphoramidite group 

The alcohol component concentration can also be varied 

within broad limits though it has proved particularly aclvan- I 
tageous to set this concentration to 0.1 to 10.0 mmol per 10 cifc-o-p-NCR^or 
ml solvent, . 

The corresponding chlorocarbooic acid esters of the gen- 40 p-NCh— CA-CHa-cifc-o-P-NCR^ 
eral formula (TV) 

can be introduced into the 3' position of the nucleoside 
derivatives with R 5 =H according to known methods. This 
reaction with the corresponding phosphines usually takes 
45 place in the presence of 1H tetrazole as an activator in a 
solvent mixture composed of dichloromethane and acetoni- 
trile at temperatures between 0° and 25° C. The phosphine 
NOz is preferably used in a two- to three-fold molar excess 

whereas the molar ratio of phosphine to 1H tetrazole is set 
are obtained in this reaction (reaction duration approx. 1 to '° !° iLT?^ \°' ^ ******** ratio of *chloromethane 
6 hours) with a good purity and in a high yieldSt) 1* ^'J' W**? and * 1:1 ^4:1. 

The work-up of the coLspondingT^ £Xly ***** ^ » ^Jf" P ^ 10 to 20 h) < mC 

occurs by first removing the excess phosK and K by ™T * ^ * WQrked ^ in 

distillation in vacuo. The chlorocarbonic acid ester (IV) can „ AcW^v, ♦ ■ . 

then be reacted without further work-up in step b) with the in to ^^ c ^™^ts with polychromatic light hav- 
nucleosides of the general formula (IU) ing a wavelength of >289 nm prove, the nucleosides accord- 

ing to the Invention can be deprotected very quickly (t^l 
ho-chj b t0 ? 80(1 extensive Jy (yields of up to 97^6), thus 

0 >J satisfying the special requirements expected of the protec- 

\ / 60 tivc group's photolability to an exccUent degree. 

\ V On account of these special properties, the nucleosides 

k R 3 according to the invention are extremely suitable for the 

preparation of oligonucleotides by cleaving the protective 

wherein R 3 . R 6 and B are defined as above. « IL^' 00 '^^ ° D ^ 

The reactions arc f preferably carried out in a solvent The following examples are intended to illustrate the 
mature consisting of dichloromethane and a polar organic invention in greater detail. 
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a) a^-nitropheny^eth^ffraf 1 „ f 1 ™ 1 - for c i» H 2 1 N,0 9 (435.39): C 52.41, H 4.86, 

KOH (21 mg 037 mmol) was added to a mixture of ^ f0Und: ° ^ H 515 ' N 9 65 

o-nitrotolu e ne(9.2g.67mmol)andparaformaldehvder0 8 ™ 

g.25nunol)inDMSO(10M. Syn th e Lq U a^aS na Uv < „• • . EXAMPLE 2 

dried for 2 d over molecular sieve 4 lww ch was £ ' 5 W*?"*?**"* f « 

s^ed for 2.5 h a. 95' C. The solvent ™ Jand fte in iZ^.T?™^**** (U * 8 mmol > 

readuepurified by column chromatography (SiO, 20^ cm! (2 ° ^ * yntnes,s <J uaUt y- **) *»• added to 

solvent, toluene 750 ml. tolueneTCtOAc 10 MOO rd Ti ^^nitrotoluene (18.2 g. 0.1 mol. dried for 3 d in high 

500 ml. 5:1 5G0 ml). 2-(2-„ih-op*enyl)eihanoi (233 a 21% ,„ ^Paraformaldehyde (3 g. 0.1 mo» 

was obtained as a yellow oil 8 " ' 10 DMS0 (5 ° m1 ' synthesis quality, additionally dried for 2 

MSiOj. toluene/EtOAc 10:1) 0 21 molecuJar sieve 4 A). After the addition of the 

tiV (MeOH) X.^ [nmj (log t ) : 205 (4 07) 256 (3 6S\ f^ ssiu ™ tert »«y-butylate solution, a color change from 

348 (shoulder. 2.56? «»<••"/). <«6 (3. 65). yellow to deep violet occurred. The solution was stirred for 

'H-NMR (250 MHz. CDCh): 7 93 (dd 1 arom H ^ . r00m tem P erature ^d for 10 min at 70° C. (oil bath 

P-Oy. 1.72 (s. OH) u t-n 2 ) t j.17 and the mixture was neutralized with cone. HC1, and diluted 

CjHpNO, (167.2) Wllh H *° < 300 ml) before NaQ was added until the mature 

Literature ^ aS .^ tUrated - 71,6 ^"eoi" phase was extracted with EtOAc 

I l]G.M.Bennet. M.M.Hafez, J Chem. Soc 1941 287 , i 3 ^^ ^ e ^^ taedM e aMC Ph*ses were washed with 

nitrophenyl)ethanol (5 2 c 31 mmnh in tot «n i J * ™ ? ? PE) (10 ° ^ ^ crystalled inside a freezer. 

2£w5™#j£1 " gSSSSS jgSS 

ethoxycarbonyl chloride (6,» ^ £%] ^ ° rlTZ^ C °° CeMrated ^ reduced pressure and 
yellow oil. ^.w g, 94%) was obtamed as a punfied by renewed column chromatography (200 g SiO, 

Rf (Si0 2 , CHd 3 ) 0.84 30 1 ^ SO,Vcnt: trfuene/Et OAc7:l).Afterconcentrating 

UV(CH 3 CN). I [nml (l0B eV 202 r4 „, _„ „ B e ,r°^ P J C pr ° ducl / nicdons i" a rotating evaporator 

far m er4h50n U nincondition S ofi-PrO^ I cSlMo' ^J 98 ^^' 361 

to -15° C). the mixture was duuted WihV CH CL ^IV) f*n } ^^^Pheoy^thoxycarbonyl chloride 

and washed with H,0 (150 mn The ™f? ^ ( } A 8011111011 of 2 ^2.6^iritrorJienyi)eUianol (4 08 E 19 23 

post-extracted JS^^lSTtfSSbS oT^^r^ 19 ^^ 1 ^ St 2 

organic phases were dried over MsSO filtered ^7 « ^ J™* dropped m a solution - ^led to 0° C. of 

^^TMv^uJZl^lJS^^ ""chlororneAyl chloroformate (3.81 g. 2.33 ml. 1928 

ene (5x20 ml) and CH.Q, (2x2^ Tne ^ "hTS 0 ^ "* 3b ° Ve) 20 ^ so,uti °n 

was purified by column «tai«o^SoT^ITS men S ^ f kT ^ C00,i,,8 " an icc bath - ^ was 

solvent: CH 2 d 2 1300 ml, CH^etone 20-i lUwZ w fl Tfi^ T ^ ^raturc. The mixture 

10:1 600 ml, 8:1 500 ml, 3:1 500 »L 4:1 SOObI 2-JtSS ss ^* W i° W 1 CB,lle - ^ ewasmn 8 me filter cake with THF, 

'H-NMR (250 MHz CDd )■ 8 9? t< m ™ 1K (jj 60 melIln 8 P°lnt: 84 0 to 85° C. 
^<S^ii^ - ^>> ; -( t .--H-C(4)) : 4.67, a .C„ 2 ) ; 3,0 ( ([ 
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c) 5 -CK2-<2.6-<lJiiltrophenyl)ethoxycartx)nyl)ttiyinidijie Literature 
Thymidine (1 g, 4.13 mraol) was co-evaporated with ,, , „ , L 

pyridine (3x10 ml pro analysi quality, additionally d^ed w [ " ^ T* "\ P ?5 ° 32 * 
over molecular sieve 4 A), dissolved in pyridine (15 ml see ' 2 H2-fluoro-6-nitrophenyl)ethoxycarbonyl chloride 
above) and cooled down to -50° C. A solution of 2-<2 6- 5 0 A solution of 2 -(2-fluoro-6-nitroplienyl)ethanoi (500 mg, 
dinitrophenyl)ethoxycarbonyl chloride (1.7 g, 6 19 mmol) in ^Z^"? 0 ^ ^ ^ 273 2,7 mmo1 * dist - ovcr K ^H) in 
CH 2 Q 2 ( 1 5 ml, dist. over CaHj) was added dropwise thereto , J, ^ ^ ° VCr CaH a > Was dro PP« i ">to a solution, 

for 1 h. After a further 3.5 h stirring in conditions of cooled to 0 C. of trichloromethyl cWoroformate (641 mg, 
i-PrOH/N 2 cooling (-50° to -20° C). the mixture was - mnal) 111 11117 < 6 ' 75 see ^ve) to 5 min. It was 
diluted with CH 2 C1 2 (50 ml) and washed with H 2 0 (50 ml). 10 f ° f 1 h whilc cooling in *" ice bath stirred 

Hie aqueous phases were post-extracted with CH 2 CU (2x50 2V h ** r °° m tcm P a ' aturc - ^ mixture was filtered over 
ml). The combined organic phases were dried over Na 2 S0 , Rcwashin 8 me mtcr cake with THF and removing the 

filtered, concentrated under reduced pressure and *? lv . cnt Md cxccss reagent from the pooled filtrates by 
co-evaporated using toluene (3x50 ml). The crude product ^ s ^ Uation at 30° C. in a high vacuum yielded 2-(2-fluoro- 
(2.66 g) was treated with CH 2 Cl 2 /MeOH 2*1 (60 ml) at 15 ^^^^y^^carbonyl chloride (620 mg, 93%) as a 
boiling temperature. The white precipitate obtained was g „ ,™ n oil 
filtered by suction and recrystallized from MeOH (25 ml) ^ (Sl ° 2, PE/Et0Ac 19:1) 0.25 

5^CK2K2,6^t^ophenyl)ethoxyca^bonyl)thymidine (855 UV(MeOH), [nmj (log e): 204 (4.04), 251 (3. 67), 
mg, 43%) was obtained as a colorless solid. The combined 29 ? < shouldcr * 3-23) 

filtrates were concentrated under reduced pressure to a dry 20 H NMR < 250 MH ^ CDC1 3 ): 7.83 (d, J=7.7. arom, H); 
state and purified by column chromatography (1.4 g crude 7 44 (nu 2 arom - H ^ 4 63 a-CHJ; 337 (dt, J=1.6, 6,4 
product, 56 g Si0 2 17x3 cm. CHjClj/MeOH 100:5 1240 ml, P -0 * 1 ^ 

100:7 105 ml. 100:10 330 ml). 5'-0-(2-(2,6-dinitrophenyl) Anal - calod - for C 9 H ? OFN0 4 (247.609): C 43.66. H 2.85, 
ethoxcarbonyl)thvmidine (691 mg, 34.8%) was obtained as N 5 66; found: C 4397 > H 3 -02, N 5.59 
a colorless solid. The yield of 5 -0-(2-(2.6-dinitrophenyl) 25 c ^ 5 '-°-( 2 -( 2 -fluoro-6-nitrophenyl)ethoxycarbonyl) 
ethoxycarbonyl)thymidine totalled 1.55 g (78%) thymidine 

(Si0 2 . toluene/EtOAc/MeOH 5:4:1) 0.41 Thymidine (200 mg, 0.83 mmol) was co-evaporated with 

UV(MeOH). Inm] Gog e): 206 (4.28), 244 (shoulder, pyridine (3x3 ml, pro analysi quality, additionally dried over 
4.07), 256 (4.08) 355 (shoulder, 2.72) molecular sieve 4 A), dissolved in pyridine (3 ml, see above) 

H-KMR (250 MHz, DMSO-d 6 ) ; 11.32 (s. NH), 8.27 (d, 30 and coolcd to "600° C (i-PrOH/N 2 ). A solution of 2<2- 
H— C(3), H — C(5)); 7.78 (t, H — C(4)); 7.40 (s, H— C(6) of fluoro-6-nitrophenyl)cthoxycarbonyl chloride (280 mg 1 13 
thymine); 6.18 (t, H — C(l')); 5.44 (d, OH— C(3')); 4.37 (t, ^1 in CH 2 d 2 (3 ml dist. over CaHj) was added 
a-CHJ; 4.23 (m, H — C(3'), 2xH— C(5')); 3.91 (m, H— C dropwise thereto for 20 min. It was stirred in conditions of 
(4')); 3.29 (t, P-CH^); 2.15 (m, 2xH-C(2')); 1.71 (s, CH 3 ) i-P*>H/N 2 cooling H30° to -150° C.) for 3 h 40 min and 
Anal, calcd. for C l9 H 7Q N 4 p n (480386): C 47.5 1, H 4.20, 35 thcn for 1 h "to a cooling bath, whereby the temperature 
N 11.66; found: C 47,40, H 4. 15, N 11.57 was 0° C. toward the end. The reaction mixture was diluted 

with CHjClj (10 ml) and washed with H a O (10 ml). The 
EXAMPLE 3 aqueous phase was post-extracted with CH 3 C1 3 (3x10 ml), 

a) 2K2-fluoro-6-nitro|Aenyl)ethanol [1] Drying of the organic phases over Na^O^ filtering evapo- 

A solution of potassium tertiary-butylate (90 mg, 0.8 40 ratin « thc solvent under reduced pressure and 
mmol) in tert.-butanol (1 ml, synthesis quality, 99%) was co-evaporating with toluene (3x10 ml) yielded the crude 
added to 2-fluoroH5-nitrotoluene (776 mg, 5 mmol) and product which was purified by column chromatography (20 
paraformaldehyde (150 mg. 5 mmol) in DMSO (2.5 ml, gSi0 2 12x2 cm, solvent: CH 2 Q 2 VMeOH 100:1 50 ml 100 2 
synthesis quality, additionally dried f or 2 d over molecular 102 mi 1003 206 nu\ 100:3.5 103 ml, 100:4 208 ml). First 
sieve 4 A). After the addition of the potassium tertiary- 45 3 ^5'-bis-0-(2-(2-fluoro-6-nitrophenyl)ethoxycarbonyl) 
butylate solution, a color change from yellow to deep violet thymidine, then 3-0-(2-(2-fluoro-6-nitrophenyl) 
occurred. The solution was stirred for 5 min at room ethoxycarbonyl)thymidine and finally 5'-CK2-(2-fluoro-6- 
teim?eratureandfc*30jnmam nitrophenyl)emoxycarbonyl)myim , dine was eluted. After 

It was then left to cool down to room temperature and evaporating the solvent under reduced pressure and drying 
neutra^edwimafewdropsofconc.Ha.Thernixturewas 50 to a m gft vacuum, 3'JS'-bis-0^2-(2-fluoro-^nitrophenyl) 
dtfuted with EtOAc (30 ml) and washed with H 2 0 (20 ml). emoxycarbonyl)mymidine (27 mg. 5%) was obtained as 
The aqueous phase was post-extracted with EtOAc (2x20 P»l« yellow foam, 3'-0-(2-(2-fluoro-6-nitrophenyl) 
ml). Drying the organic phases over Na^O^, filtering and emoxycarbonyl)thymidine (15 mg. 4%) was obtained as a 
evaporating the solvent under reduced pressure yielded the colorless foam and 5 , -0-(2-(2-fluoro-6-nitrophcnyl) 
crude product (1.11 g) which was purified by column 55 cti >oxycaxbonyl)mymidinc (262 mg. 70%) was obtained as a 
chromatography (20 g Si0 2 , 12x2 cm, solvent: PE 40 ml, colorless solid. 

^ AC ,!° : ! }^ 8:1 270 ^ 6:1 210 5:1 60 ml, 5^(2-(2-fluoro^aitrorAenyl)emcaycarbonyi^ 

4:1 50 ml). 2-(2-fluoro-6-nitrophenyl)etlianol (653 mg, IV(Si0 2 , toiuene/EtOAc/MeOH 5:41) 044 

71%) was obtained as a yellow solid. UV(MeOH), [nm) (log c): 205 (4 29) 261 (4 10^ 

n,TTiom »* «-ch=* 3^1 <du j-2ji. 6.5. ^ch,> ; H^ H1 )TTK(«.^ < i, 0 , POT S 1 t!Ji J II ±J 

1-0/ (s (or), OH) ^ (20); 2.23 (m, H — C(T) OH C(3*>V 1 8 r» \ 

« /, round. C 51.92. H 4.40. N 7.42 4.45, N 9 a7 . found: c 50>22 „ 4 49 N 9Jg 
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EXAJVtPLE 4 1^ 

a) 2^2-cWaro-^wtrophenyl)ethanol [1. 2] ^oxy^nyi)0,y m/dille . then a mixed fraction (367 mg) 

Tnton B (2 mt 35% in MeOH) was added to a mixture th „ :?." (2 " (2- ! hloro - 6 - altro P , >«y«)ethoxycttbo a yJ) 
composed of 2^hloro-6-nitrotoluene (25 g. 146 t^Td J^ 1 ^ ? d 5 - 0 -(M2-chloro-6-nitrophenyl 

P^ormaldehyde (19 8 . 60 mmol) in^MS^O ^1 5 ^f^^ ^ 3 fa c *»> ° 

ynthesis quahty. additionally dried for 2 d over molecular ^Hn^^t"^^^^ 

sieve 4 A) and was sfced at 90° C. After 2 h. the reaction ki ^ • c ? lorless soli <l) were eluted. 3\5'-bis-0-(2-{2- 

mixture was neutralized with a few drops of cone HQ ^"^^^"y'^^ycarbony^thynudine (1.175 * 

^.Theoombined organic phases were dried over MgSO, lfl ^^^^ o y 1 > :fcox y<^yl)thyrradi n e (203 mg. 

fUtered and concentrated under reduced pressure. The crude ° 11°^ ^ 8 C ° , ° r,eSS foara Md 5 -CK2-(2-chlora- 

£oduct was purified by subUmation in a high vacuum ^^"y^ycarbonyljmyimdine (lg2 mg. 2% ) was 

(p=0-06 torr. oil bath temperature 95° C). 2X*loro-7 " Colorless soUi - ^ yield of S'-0-(2-(2 

0 U Aril e f ° yl) ,f ha,K>1 (8 - 01 * «*> was ob,ained * «»* *»™ f ^^«^yl)ethoxycarbo n yl)thymidine was tne/e- 
oi bnght yellow crystals. torc 6t392 8 (82%). 

IV (Si0 2 , toluene/EtOAc 10:1) 036 15 ^ Si0 2' tolu cDcyEtOAc/McOH 5-4-1) 0 53 

melting point: 59° to 6V C UV(MeOH). [nm] (log t ): 210 (4.36), 263 (4 05) 

, ™*> H )' *w fnm] (log e): 212 (4.13), 248 (348) , ^0 MHz. CDC1 3 ): g.ll (s,NH);7.74 (I 

Anal.calcd.forC s H,ClNO 3 (2016n C47fVi Hdm v (L P" 011 * of C1NPEOC); 2.38 (m H—Cmi- 2 ■ik L 

6.95; found: C 47.79. H 4.06. N 6 92 ' ^ " H - C P% ^ '=3.9. OH^)" igl^'cH ) ( 

Literature Anal, calcd. for C^Of^O, (469.83)- C 48 57 H 

(1] T. Morimoto. I. Hashimoto. H. Yaraaoka Chcm. Abstr * ^ N 8 94 = f ° Md: C 48 53 - < 34. N 8.91 
1978. 88. 104880 v. ' 

b) ^^^c-ro^mtrpphenyl^thoxycarbonyl chloride 30 ^T^t-SStm. ^ ^'f. (9 ° °» 

Phosgene was introduced in a solution of 2^2-chJoro-fi- , ° ° 1 quality. 99%) was 

nitrophenyl)ethanol (31 g. 154 nimol) in TOT n90^^t £SL£ ^T^T 0 "*"™ (108 & 5 mmol) and 

over CaHJ at room tem^atu3er 2£S JS, < h P^^ 11 ^ «» 5 mmol in DMSO (2.5 ml. 

£e fas ssiSsr s £ 

IV (Si0 5 . CHa 3 ) 0.76 3 „ * 70 ° C < oil te«nperature). The mixture was 

UV(CH 3 CN). X_ [nm] (log e ): 211 (4 14) 253 n w wto 9 f™ ? to ^ t0 ™» temperature and neutralized 

300 (shoulder. 3.O2T )- ( 53) " ^/ 1 Z*7* rf ^ HO- The mixture was diluted with 

'H-NMR (250 MHz, CDd,): 7.81 (dd 1 arom. HV 7 M " fl ndw«sh=d with H.O (20 ml). The aqueous 

(dd. 1 arom. H); 7.41 (t, H^4)) 4 63 (l a^Tv^'^ r, • fXK '- CTtractcd ^ SOAc (2x20 ml). Drying of 

P-CHj -mB.WBItttOy.s^n Uie organic phases over Na.SO,. filtering and evapiraruig 

S ,™F<™ "ess;-.---.- 

post-extracted with CH PI /? v im m n ^ • . c 

vent umlcr reduced pressure and coivarSa witt ini„ b) ^^^"^"Phenyl^thoxycarbonyl chJoride 

by column chromatography (305 g SiO,. 22x5 9 c^S iS^^^^^^^^^ 
™ : 200 ml. CH 2 CVMeOH 100:2 1020 mU0^3 >vr \ WaS into * ^°»- 

515 ml. 100:4 1560 mi 100:5 850 ml. 100:6 3 18 ml 100* 2^1™ n ■ ^^oniethyl chloroformate (442 mg, 
324 mf 100:9 654 ml). First a mixed fraiion (1 4 J! « "^J* 866 *™» fot 10 » was 

3 . •5 , -b. S: 0-(2K2-chloro-6-ni fr ophenyl) et hoxycarbonyl) S„ ^ C °° W ta M ic * b »* f « 

thymidme and 3^0K2-(2-chloro-6-nit^ P hVnyl ILl^ o roo » temperature. The mixture was filtered 

opnenyl) over Celite. Rewasmng the filter cake with THF and remov- 
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uig the solvent and the excess reagent from the pooled using EtOAc (5x150 ml). The combined organic Phases 

ff^lt^ " n°°. C - in 'J - * VaCUUm **** wcre °™ MgS0 4 . filtered and 
if^SsS^TBSSSSS 3 ^^ "* (625 ^-uVresidnew^purinedbysublim.- 

R,(SiO, PE/EtOAc 1911 031 ^on ma high vacuum (pMJ.ltOT.oU bath temperature 1100° 

SWaS^^ 3 ^; ( d^^^ MOl , (13 - 23g - 55%)was 

(4. 16). 254 (3.52) 297 (shoulder 3 05) obtained in the form of yellow crystals. 

X H-NMR (250 MHz, CDC1 3 ): 7.85 (2 arom. HV 7 33 (t W S }°2< toluene/EtOAc 10:1) 0.26 

H-C(4)); 4.62 (t, a-CH^; 3.47 (t B-CH,) P° mt: 61 t0 640 C 

Anal, calcd for C^BrClNO. (308 515)' C 35 04 H UV(MeOH), [nm] (log w ); 213 (4i2 9). 252 (3,61), 
2.29. N 4.54; found: C 35.50. H 2.58 N 4 50 ' 10 29 f < shouldcr ' 3 - 10 ) 

c) 51-0-(2-(2-bromo-6-Qitrophenyl)ethoxycarbonyl) n ";^ T (2 ^ ***** CDCX *> : 7 ' 94 * J = 2 - 2 < H-«3)); 

thymidine " 7 -53 (dd. H— C(5)); 7.40 (d, H — C(6)); 3.93 (t, a-CH 2 ); 

Thymidine (200 rag, 0.83 mmol) was co-evaporated with 1 l f ^ P _CH a)l lJ0 ( s - 0H ) 

pyridine (3x3 ml. pro analysi quality, additionally dried over AnaL calcd far <WWO $ (201.61): C 47.66. H 4.00, N 

molecular sieve 4 A), dissolved in pyridine (3 ml, see above) 15 f'. 95; found: C47 * 69 * H 4 ' 01 ' N 6 - 76 

and cooled to -60° C. (i-PrOH/N 2 ). A solution of 2^(2- "texture 

bromo-6-nitrophenyl)ethoxycarbonyl chloride (354 rng, tU J * Bakke, Acta Chem. Scand 1969, 23, 3055 

1.15 mmol) in CH 2 d 2 (3 ml, dist. over CaH 2 ) was added [2] T. Mcrimoto. I. Hashimoto, H. Yamaoka, Chem. Abstr 

dropwise thereto for 10 min. It was stirred for 3 h 40 min in 1978, 88. 104880 v 

conditions of i-PrOH/N 2 cooling (-60° to -20° C). The 20 [3] Y. Tsuji. S. KotacM, fc-T. Huh. Y. Wataaabe. J Org 

reaction mixture was diluted with CH 2 Ct 2 (10 ml) and Chem. 1990 55 580 

^^JritFru n° fT™ phase u was P° st " b > 2-(4-cW OT o-2^tro^enyl)ethox y carbonyl chloride 

m S ? with CH a Cla. DO^g of the organic phases over Phosgene was introduced in a solution of 2-(4-chloro-2- 

Na 2 S0 4 . filtering, evaporating the solvent under reduced nittophenyl)ethanol (6.8 g, 34 mmol) in THF (50 ml dist 

pressure .and ^yajK»rating wift toluene (4x10 ml) yielded 25 over CaH,) at room temperature. After 2.5 h the excess 

Ac crude product (552 mg> Crystallisation from a little phosgene and the solvemVere removed by distillation iTa 

S^iJfwh °iL C n a J? 5'-0-(2-<2-bromo-6- high vacuum. 2.(4-crJoro.2-nitrophenyl)emoxycarbonyl 

nitrophj Enyl^oxycaibony^mymidine (163 mg, 38%) to be chloride (8.53 g, 95%) was obtained as a yellow oil. 

isolated as a colorless solid. The residue was purified by R,(SiO, CHC1 ) 0 85 

column chromatography (18 g Si0 2 , 11x2 cm, solvent: 30 ljV(CH,CN), ^ run] doc eV 213 f4 26V 2S4 n fiiv 

CH 2 a^eOH 100:1 50 ml, 100:3 103 ml, 100:4 208 ml, 300 (shoulder 3 V h ° 

^ 52 S?" ^ r ^- bi ^2K2-hr«iK>-6-nitrophenyl) 'h-NMR (250 MHz, CDC1 3 ): 8.03 (d, H-C(3)) 7 59 

ethoxycarbonyl)thymidine, then 3*-0-(2-<2-bromo-6- (dd, H-C(5)V 7 36 (d H-06» 4 62 Vt ^TH t 

mtrc,>henyl)ethoxycarbonyl)myiiudUe and finally 5'-0-<2- (J-CHJ «-<W>. 4.62 (t a-CH 2 ), 332 

(2-bromo-6-nitrophenyi)emoxycarbonyl)mymidine were 35 m^. calcdt for CJLa J40 (264 06V C 40 04 u 7 fa 

eluted. THe product fractions were concentrated under N 5 J 0 ; found: C ioSfiSS N 5 00 * 

reduced pressure and dried in a high vacuum. 3'^-bis-O- r ^ <• n r4 w ' <T ? ,x , 

<2-(2-bromo^nit^ (62 g ^ ^ 2 -( 4 - chl ^- 2 -^^«>phen y l)ethoxycarbon y l) 

mg, 10%) was obtained as a colourless foam, 3'-0-{2-(2- Th««i*— n<r\ 

brom^nitropheny^emoxycarbonyl^yim 40 nv ^?Z^< (1 1 5 ° mK " 0 - 62 .™^2 ^^vaporatcd with 

was obtained as a colons oil and 5?0-(2<2 'tomoS P^?^ 

-mtropheay^^ (151 mg, 35%K !jf ^ T*Mou TuJSSt t °t" n 

colorless solid. The total vield of v c^n n Kr™«^*_ c " A S0lutl0n of 2-(4-chloro-2-mtropheoyl) 

^opheny^^&e 5 ^ TZT^^ * 0 

mg(73%). 45 dist. over CaHj) was added dropwise thereto for 5 min. 

^' n 1*9 /"5 L rn _, _ ^ , ... , ^ After being stirred for 4 h in conditions of i-PrOH/N. 

thy^Se ( m °' 6 " nitr0Phenyl)et,l0XyCarb0nyl) ^8 ("30° to -15« C). the mixture was dilu^S 

Hf (SiO s . tolueneyEtOAcAleOH 5-4- 1) 0 38 ( ? 2Qz (3 ° ^ Md Wash ? d H '° (30 ^ a< l ueoos 

UV(MeOH). X_ [nmj™: 210 (4 06) ^ !T ^^T^ ^ , CH ^ ^ 30 ^ 

'H-NMR (250 \fflz CDQ V 8 J5 fiNBV7M IJ i 50 COmbmed or K MUC P hases were ^ ^ MgS0 4 , filtered 

7.38 (s. H-C(6) of thymine); 7.30 (t. H-CM) of BIOTOc" 1^1 -^f/ 1 ^ W8S punfied b y column chromatog- 

P^ecJil J2Tcic5£^ mn y 5 ( ' £ 2 4^7 C "^! 0H 100:7 700 

4.45 (m, H-C(3'). 2xH-C(5') a-CH 2 of BNPEOC^V. 5 3S.M^S; ( i"^Sr, ^ ^"yOethoxycarbonyl) 

(m. H — C(4'V); 3 47 fL &CH of BNPEfifv ->1\ 55 th y nudu,c ( 219 75% ) was obtained as a colorless solid. 

Anal, calcd. for C 19 H 30 BrN 3 0 9 (514.285): C 44.37. H „Vy? 1< S H) \ A ?7S* [nmJ (1 ° g e): 212 (443) ' 261 (4>08) ' 

3.92. N 8.17; found: C 4431. H 3 96. N 8.11 3 , < shoulder - 3Jn > 

_ J ^-"« " H-NMR (250 MHz. CDCI3): 8.75 (s (br), NH); 7.94 (d, 

^ ^ ■> _ P CAMPLB 6 « H-C(3) of CNPEOQ; 7.52 (dd. H — C(5)); 7.31 (m. H— C 

} 2^=W«<>-2-'iitophenyl)elhanol (1. 2. 3] (6) of CNPEOC. H-C(6) of thymine); 632 (t. H-C(l*)); 

Tnton B (4 ml. 35* in MeOH) was added to a mixture of 4.41 (m. H-C(3'). 2xH-C(5'), a-CH, of CNPEOQ; 4. 12 

4^wo-2-nitrotoluene (50 g, 291 mmol) and paraformal- (q. H-C(4')); 327 (t, p-CH 2 of CNPEOC); 2.75 (s. (br). 

dehyde (3.8 g. 120 mmol) in DMSO (40 ml. synthesis OH— C(3')); 239 (m, H — C(2")), 2 19 fm. H— C mv 1 86 

quaUty, additionally dried for 2 d over molecular sieve 4 A) 65 (s. CH^) 1 ( )} ' ^ 

and stirred for i5 h at 900° C. It was neutralized with a few Anal, calcd. for C i9 H J0 aN 3 0 9 (469.83): C 48.57 H 

drops of cone. HQ. diluted with ^0(100 ml) and extracted 4.29. N 8.94; found: C 48 87, H 4^6. N 8.64 
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EXAMPLE 7 

a) 2^5-methoxy-2-wtrophenyl)ethanol [1. 2| ffin™? 0 ^' 011 5:4:1 > 032 

Tnton B (2 ml 35% in McOH) was added at 80' C .o a 3 W K 0 °S' ): 234 < shouWer - 

mixture of 5-methoxy-2-nilrotoluene (2<< o isn .»"■ ™ (4 09) - 302 (shoulder. 3.84) 

paraformaldehyde (23 g. 7?S ^SoS J? , 2S^ CDai):! ' ,9 «>' 8 '«^ 

synthesis quality, additionally dried for 2 d 3mS«S 5 ^7^3' of fl^"^ «•« (d* 

«eve 4 A> After being stirred 2.5 h at this f ft £S« 6^?^.^ ft ' =2 ' 7 ' of 

was cooled to room temperature and neutralized^ a few cStSSi of urSsS^i f; 43 (m< H ~ C(3 ' ) - 2 * H ~ 

drops of cone. HQ. The mixture was diluted with H 2 0 (50 OCH 1 % m'/m ^ (q " H ^ 4 '»: 3 *5 («. 

ml) and extracted with EtOAc (5x100 ml). The organic fS ft. iS&ft S?*^^ 275 (d ' aH-CO): 

phases were dried over MgS0 4 . filtered and concenS 10 l a T*™i^ ^ J* H - <3 P»S J - 83 («• CH,) 

under reduced pressure. The residue was subje^dTa n f ^ f^"^ 0 " < 465 - 42 > : C 51.61. H 4.98. 

distillauon in a high vacuum (p=0. 1 torr). wherebWrracUon ° 3: C 51J1 « H 5 09 - N 8 « 

containing starting material (12. 1 g) was obtained at 70° C EXAMPLE 8 

MtZnt^nlto , WaS by column ^ a) ^^^oro^-nitrophenyDeuianol 

ml and MM ^nl^fi^ ^^ 2 '!™ "Sf* 10 tert - butM ° 1 d «1- synthesis quaUty 99%) was 
(6.87 g, 4i%Z^^7& m T eDyl)eih ' la01 rn^V° VT 0f 1 2 ; 4 - di «- troVneH ~ 
R, (Si0 3 . toluene/EtOAc 1:1) 0 4 3 mmol) and paraformaldehyde (150 mg. 5 mmol) in DMSO 

30fe° H) ' *- « ^ * 2W ™ < 3 - 82 >= ^ SSSS l&1SEf?£J£Z 
'H-NMR (250 MHz. CDC1,): 8.04 (dd, H-C(4V 6 82 J rtut y*«> tate ^"tion. a color change from ydlow to 
^ H-f O). tt-OCfi)); 3.94 ( 3 q. a-CH^^^H ) ^ oc ? ncd - 11 was stta ^ 5 mi/at room 

3.20 (t. p-CHJ; 1.64 (s (br). OH) 3> ' te «>P«Wure and for 30 min at 70° to 80° C (oil baft 

7 ^ C^ 1 " 110 * C 54.82. H 5.62. N 'fP 0 " 1 ^- The mixture was then allowed to cool to room 

7. 10; found: C 54.78. H 5.86. N 7.00 25 £ m P er <«ure and neutralized with a few drops of cone HCL 

Literature The mixture was diluted with EtOAc (30 ml) and washed 

1 1 J T. Morimoto. L Hashimoto. H. Yamaoka. Chem. Abstr ™!? I, Vw ( 71,0 a <l n cous phase was post-extracted 
1978. 88. 104880 v ^ Abstt ^J* 0 * 6 (2x30 ml). Drying the organic phases w£ 

[2] Y. Tsuji. S. Kotachi. K.-T. Huh. Y. Watanabe J Ore so nt™' ^5!?* " eva P ontio S *e solvent under reduced 
Chem. 1990. 55. 580 °* 30 J?* l(ied 0,(5 Product which was purified by 

b) 2-(5-methoxy.2.nitrophenyl)ethoxycarbonyl chloride 30 Tr^^°^, ( ? g Si0 * 12x2 solvent « 

Phosgene was introduced in a solution of £(SSta v 80 £ -^i' 110 9:1 100 ml - 8:1 3 60 ml. 7:1 

2-nitrophenyDethanol (3.0 g. 15 mmol) in THF (40 ml di« « « 2 i 2 ; 4 " djchloro - 6 - B i*«PhMyl)ethanol (769 mg. 
over CaH 2 ) a. room temperature undi sturtag.^^h 35 " A ycU ° W ^ 

me excess phosgene and Uxe solvent were^ved b y ^^ST^n^ ° M 

yellow ofl. * ^ 8 ' 96%) WaS 0bUu,ed 45 * MHz. CDa 3 )i 7.73 (d. J=2.0. 1 arom H); 

JffiSp r 9 , fl - :5 tZ&m™ H);392 (m - a - CH ^ 3 - 26 ^ 

u v(CHjCN), [nm] Oog e): 222 (shoulder 1 (m * ■ , , , 

(3.90). 303 (3.87) Ug ' ^W^- 3.87). 230 AmL«Ic4 for C.H.D^ (236.054): C 40.71. H 2.99 

H-NMR (250 MHz. CDC1 3 ): 8.12 (d. H-C(3)V 6 88 S ^iT? C *? 36 ' H 2 ' 96, N 5 85 

(dd. H-C (4)); 6.79 (d. /=2. 8, H — C(6)) 4 63ft a-CH V b) ^i^^^Pheny^thoxycarbonyl chloride 
3-89 (s, OCH 3 ); 335 (t. P-CHJ ( " ^ a ■ CHI), 43 8 ^ on of ^.^^orc-o-^ophenyl) 

Anal, calcd. for C.oH.^CINCL- C 46 26 H 3 «fi m ^o ^ Ml (50 ° m8, 212 mmol > »° d ^ (214 mg. 2.12 mmol 

found: C 46.42. H 4.00. nT 5 0 " 3 ' 88, N ^ ^ over KOH) in THF (5 mL -Offl J wt. 

c) 5;p-(2-(5-methoxy-2-nitrophe D yl)ethoxycarbo D yn S^liT^SS*" l ° T C " ° f ^oromethyl cnlorc- 

aymidine y y) nox y ca ">o»y') imiMe {503 mg. 2.5 mmol) in THF (5 ml. see above) It was 

Thymidine (150 mg. 0.62 mmol) was co-evaporated with so Til ZlZ^ ^ ^ * an ice balh aDd 
P^(2«nlTOMyri qo ^.« ddao JP25^ 50 ^^^^^-Therm^turewasmenffl^ 
molecular sieve 4 A), dissolved in pyridine (5 ml S t Rewi ? u> « *» ««« cake with THF and remov- 

and cooled to -30' C. (i-PrOR/N*>. A solution J tfSZXS'" tt?? 8 ? ^ from ,hc ^ 

nurthoxy^-nitropheiiy^ethoxycarbonyl chloride f250 m. ^ ^ t, °. D 81 30 C in a hi 8 h vacuum y^d 2-(2 4- 
0.96 mmol) in CH^ { 5 J. d^Zj^S JS ^^^^ethoxycarbonyl chloride (597^ 
dropwise thereto for 5 min After tv ( „„ 55 94 * ) as 8 y^ow solid. B 

4 h\ conditions^ f-Sl^iVS J^Fc? ffi H ^ C 19:1) °' 57 

Na 2 S0 4 . filtering. evaporatingV solvent und7redu«d Z LS'TJ^." 9 (t " 3.42 (t P-CH 2 

cESiSo? ^IK 8 ™^ ^ (Si ° 2 ' 16X3 ^ 4 ^°ro-6-mtro P hen y i)eU,oxycarbon y i) 

-J^Oeltat^^l)^ 65 p JE^LTrr'T^? I)WaSC ^ Va ^^ 

obtamed as a colorless solid. (3x3 nil fro aiialysj quality, additionally dried over 

molecular sieve 4 X). dissolved in pyridine (3 ml. see above) 
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£££^ « chioride 

1.07 mmol) in CH 2 Cl 2 (3 ml, dist over CaH 2 ) was added yl dl l aroformate < a2 <> *!■ 2 ^ nimol) in 

dropwisc for 15 mi a. After being stirred for a total of 6 hours t u no over CaH 2> was cooled by means of an ice 

in conditions of i-PrOH/N 2 cooling (-60° to -15° C ) the Dath(0 ° C, A solution of 2-(4,5-dimethoxy-2-nitrophenyl) 

mixture was diluted with CH 3 d 2 (10 ml) and washed with Clhano1 (500 mg * 2 ' 2 mmDl ) 40(1 ^ ( 2 *8 mg, 0.3 ml, 2.2 

H 2 0 (10 ml). The aqueous phase was post-extracted with nmAm ^ st ' over CaH 2) inTHF(15 ml dist. over CaHJ was 

CH 2 C1 2 (2x10 ml). Drying the organic phases over Na^O., added thereto for 10 min. The ice bam was then 

filtering, evaporating the solvent under reduced pressure and removed and the solution was stirred further at room tern- 

co^varwraDng with toluene (4x10 ml) yielded the crude Perature. After being stirred for 30 min, a spatula tip of 
product (543 mg) which was purified by column chroma- 10 «*vated carbon was added to the reaction mixture which 

n?T^n ( ? g ^°S i 2 * 5 * 21 CIXL SOlVCDt: OWMeOH after being stirred for another 2.5 h was filtered by suction 

100: 1 50 mL 100:2 204 ml, 100:3 360 ml). First 3\5'-«s- at ro0 * ternperature over Celite. The solvent and the excess 

u-(^-u,4-dichloro-6-nitrophenyl)ethoxycarbonyl) reagent were removed from the filtrate by distillation in a 

thymidine, then 3 , -0-(2-(2,4-dichloro-6-nitrophenyl) high vacuum and 2-(4,5-dimethoxy-2-mtrophcnYn 
ethoxycarbonyl)thymidine and 5'-0-(2-(2,4-dichloro-6- 15 ethoxycarbonyl chloride (624 mg, 98%) was obtained as a 

mtrophenyl)ethoxycarbonyl)thymidine were eluted. The yellow brown solid, 
product fractions were concentrated under reduced pressure *V (Si0 3 , toluene/EtOAc 21) 0 77 

5^0-(2-(2.4.dichloro-6-nitrophe ll yl)ctho^arbanTl) f^Jf^ a - CHj) '' 3 " (S " 396 < s " 

thymidine (339 mg, 81% ) were each obtained as a colour- f * ^ T , 

less foam. Anal, calcd. for C a H la N0 4 a (289.671): C 45.61. H 

5'-0-(2-(2.4-dichloro-6-nitrophenyl)ethoxycarbonyl) 25 8< N 4 * 84: f0Und: C 45 59, H 4 " 26 - N 494 
thymidine c) 51^CK2-(4,5-dim^oxy-2-iutrophenyl)ethoxycarbonyl) 

R[<I]nf/(Si0 3 , toluene/ROAc/MeOH 5:4:1) 0.40 thymidine 

UV(MeOH). X„„ [nm] (log e): 203 (4.51), 214 (shoulder. Thymidine (200 mg. 0.83 mmol) was co-evaporated with 
4.38). 263 (4.02), 304 (shoulder. 3.06) pyridine (2x2 ml, pro analysi quality, additionally dried ova 

H-NMR (250 MHz. CDC1 3 ): 8.91 (s. NH); 7.75 (d. 30 molecular sieve 4 A), dissolved in pyridine (2.4 ml see 
t ^n H of DCNPE 0O; 7.68 (d. J=2.1. 1 arom. H • bwe ) and cooled to -60° C. (i-ROR/r^). A solution of 
of DCNPEOC); 737 (s. H — C(6) of thymine); 6.37 (t. 2 ^-dim«hoxy-2-nitrophe n yl)ethoxyc a rbonyl chloride 
f^i 1 '^' 4 63 (m- H— C(3'). 2xH-C(5'). a-CH 3 of ( 361 m «- >-25 mmol) in CH 3 a, (2.4 ml, dist over CaH,) 
PS^OQ; 4 -16 (m. H-C(4')); 3.40 (t, p-CH, of was ■««» ^opwise thereto for 15 min. After being stirred 
DCINPEOC); 2.86 (d. OH — C(3')); 2.42 (m. H-C(2")); 35 of 6.5 h in conditions of i-PrOH/N, cooling f-40" 

2.24 (m. H-C(2')); 1.89 (s. CH 3 ) to -15" C), the mixture was diluted with CH,a, (10 mil 

o^t^J" ^mCW* (504.279): C 45.25, H ^ washed H z O (10 ml). The aqueous phase was 
3.80. N 8.33. found: C 45.02. H 3.89, N 8.04 post-extracted with CH 2 d s (2x10 ml). Drying the organic 

EXAMPLE 9 „ P^s over Na 2 S0 4 . filtering, evaporating the solvent under 

a) 2-(4,5-<lunethoxy-2-iiilraphenyl)ethanol Ml fT ^ essurc wi «>-evaporating with toluene (4x20 ml) 

For 6 min, cone. UNO, (4.8 ml. 65% d=l 4) was added . ^ C ™ d6 product (530 mg> which W4S P"ifi«» by 

mmol) in glacial acetic acid (30 ml) under stirring tte m < ^ -2? ^ ^ 100:5 160 r,rst 3^'-bis-0-(2- 

mixture having been cooled to -10° C. (common salWce) It « ^ 5 - i ^ 0 ^-^°P^y^^y<^mayudmc 

was men allowed to warm up to 23° C in 30 min After 1 ,nc " 5 -0-(2-(4.5-dimethoxy-2-nitrophenyl) 

being stirred for 1 h at this tempeVature I mXe^ c«oxycaibonyl)mymidine were eluted. The product fac- 

diktedwith H 3 0. neutralized wXNaHCO, and^ac^ I ^ C00centriUe<1 ^ P"»ure and dried in 

wimEtOAc(3x30ml).The«ed^a^c^^ \tT m - 3 '- s, - b " 0-(2-(4,S-<limcth O *y-2- 

dricd over N ai S0 4 , filiered JZl^Tu£^ x ^^^^^^0 { 154 25%) ^ 

pressure. The residue (3.25 g) was purified by column ^m^L? 0 ^-mtrophe n yl)ethoxycarbonyl) 

chromatography (90 g SK) 2 toluene^tOAc 4:1 500 mL SKf^S-S^ ^" ^ WMe 630,1 obuined » s 

toluene^BtOAc 3:1 400 ml. toluene/aOAc 2:1 300 ml). <. 0 T^4^- * , • 

2-(4^-dtmethoxy-2 -nitrophenyl)ethaiiol (2.13 g 56%) was \. ' . ( 4 ' 5 " dlmcthox y- 2 -» lt fophenyl)ethoxycarbonyI) 

obtained as a yellow soUd. j5 th y nudulc 

1^ (SiOj, toluene/EtOAc 2:1) 0.24 *V ( Si °2- tducne/EtOAc/MeOH 5:4: 1) 0.23 

JffiSFQ, ^[^L^ e): 202 (4 ' 18) - 216 t 4 06 )- . "y^ 00 ")- 1"" 1 ! 0»« «> : 2 °3 ( 4 -33). 212 (shoulder. 
24 ?„ 0 j2; 297 <3* 3 >'34Op.7Q) 4.30). 247 (4.13), 267 (4.03). 343 (3.69) 

^!? R ' SpddnUn (2S0 MHz - C 00 ^): 7.61 (s. H-C l H-NMR (250 MHz CDQ )• 9 10 fs Nm- 7 «J <« 
^swvea,. j.y 5 (s . ocH,), 3.21 (t. p^CH,), 1.70 (s (br). H_C(6)); 6J5 (t. H-C(l')); 4.44 (m. H-C(30. 2xH-C 

[1] E. McDonald. R. D. WyUe, T^edron 1979. 35. Anal, calcd. for (495.441): C 50.91. H 5.09. 

N 8.48. found: C 50.94, H 5.09. N 832 
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EXAMPLE 10 

a) 2-(2-ititrophenyl)propano] [1, 2] 
A solution of potassium tert-butylate (360 mg. 3.2 mmol) 

in tert-butauoi (4 ml, dist, over CaH 2 ) was added to 
2-mtroethylbenzene (3.02 g, 20 mmol) and parafarmalde- 
hyde (600 mg, 20 mmol) in DMSO (10 ml. synthesis quality, 
additionally dried for 2 d over molecular sieve 4 A). It was 
stirred for 15 rain at room temperature and for 1 h 45 min 
at 70° C. (oil bath temperature). It was then allowed to cool 
to room temperature and neutralized with a few drops of 
cone HC1. The mixture was diluted with EtOAc (100 ml) 
and washed with a saturated NaCl solution (60 ml). The 
aqueous phase was post-extracted with EtOAc (2x100 ml). 
Drying the organic phases over Na 2 S0 4 , filtering and evapo- 
rating the solvent under reduced pressure yielded the crude 
product (5.06 g) which was purified by column chromatog- 
raphy (80 g Si0 2 , 19x3.4 cm, solvent; toluene 150 ml, 
toluene/EtOAc 8:1 270 ml, 7:1 240 ml, 6:1 280 mL 5:1 180 
ml). 2-(2-nitrophenyl)propanol (2.539 g. 70%) was obtained 
as a bright yellow oil. 

R,(Si0 2 , toluene/EtOAc 9:1) 0.25 

UV (MeOH). [nm] (log t): 206 (4.08). 220 

(shoulder. 3.75). 254 (3.53), 285 (shoulder, 3.27) 

'H-NMR (250 MHz, CDCl 3 ): 7.75 (dd, J=1.2, 8.1. 1 
arom. H, ortho to NOj); 7.55 (m, 2 arom. H); 736 (m. 1 
arom. H); 3.80 (m, a-CH 2 ); 3.52 (sextett. |5-CH); 1.67 (s 
(br), OH); 1.33 (d, J«6.9, CH 3 ) 

Anal, calod. for CgHnNOa (181.191): C 59.66. H 6.12. N 
7.73; found: C 59.55, H 6.12, N 7.90 
Literature 

IU J. Org. Chem. 1986. 3143 

[2] Chem. Abstr. 1989, 110, P 75032 k. 

b) 2-(2-nitropheoyl)propoxycarbonyI chloride 
A solution of 2-(2-nitrophenyl)propanol (500 mg, 2.76 

mmol) and Et,N (279 mg. 0.385 ml. 2.76 mmol, dist over 
KOH) in THF (6.75 ml dist over CaH 2 ) was dropped into 
a solution, cooled to 0 6 C. of trichloromethyl chloroformate 
(655 mg. 3.3 mmol) in THF (6.75 ml, see above). It was 
stirred f or 1 h while being cooled in an ice bath and stored 
for 1 h at room temperature. The mixture was filtered over 
Celite. Re washing the filter cake with THF and removing the 
solvent and excess reagent from the pooled filtrates by 
distillation at 30° C in a high vacuum yielded 2-(2- 
nitrophenyl)propoxycarbonyl chloride (644 mg, 96%) as a 
light brown oil 

R,(Si0 2 , FE/EtOAc 19:1) 0.24 

UV (MeOH), [nm] (log t): 205 (4.07); 218 

(shoulder, 3.75), 251 (3.59) 

'H-NMR (250 MHz, CDCI3): 7.84 (dd, 1=1.2. 8.0, 1 
arom. H, ortho to NOj); 7.62 (nx 1 arom, H); 7.44 (m, 2 
arom. H); 4.50 (d, J=63, a-CH 2 ); 3.80 (sextett 5-CH 2 ); 1.42 
(d. J=7.0, CH 3 ) 

Anal, calcd. for C 10 H 10 ON0 4 (243.646): C 4930, H 
4.14. N 5.75; found: C 49.71, H 4.32, N 5.70 

c) 5'-(H2^2-nitrophenyl)rjorx)xyc^onyl)mymidine 
Thymidine (1 g, 4.1 mmol) was co-evaporated with 

pyridine (3x15 ml, pro analyst quality, additionally dried 
over molecular sieve 4 A), dissolved in pyridine (15 ml, see 
above) and cooled to -60° C. (i-PrOH/N 2 ). A solution of 
2-(2-nitrophenyl)propoxycarbonyl chloride (131 g, 5.38 
mmol) in CH 2 C1 2 (18 ml. dist. over CaHj) was added 
dropwise thereto for 30 min. It was stirred for another 6 h in 
conditions of i-PrOH/N 2 cooling (-60° to -20° C). The 
reaction mixture was diluted with CH 2 Cl 2 (50 ml) and 
washed with H 2 0 (50 ml). The aqueous phase was post- 
extracted with CH 2 C1 2 (3x50 ml). Drying the organic phases 
over Na 2 S0 4 , filtering, evaporating the solvent under 
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reduced pressure and co-evaporating with toluene (4x15 ml) 
yielded the crude product (2.22 g) which was purified by 
column chromatography (80 g Si0 2 . 19x3.4 cm, solvent: 
CH^Cla/MeOH 100:1 101 ml, 100:2 204 ml. 100:3 206 ml. 
5 1003.5 207 ml, 100:4 520 ml. 100:5 53 ml, 100:6 53 ml). 
First 3',5 ( -bis-0-(2-(2-nitrophenyl)propoxycarbonyl) 
thymidine, then 3-0-(2-(2-nitrophenyl)propoxycarbonyl) 
thymidine and finally 5'-0-(2-(2-nitrophenyl) 
propoxycarbonyl)thymidinc were eluted. After the product 
I0 fractions were concentrated under reduced pressure and 
dried in a high vacuum. 3\5'-bis-0-(2-(2-nitrophenyl) 
propoxycarbonyJ)thyiuidine (145 mg. 5%) was obtained as 
a pale yellow foam, while 3-0-(2-(2-nitrophenyl) 
propoxycaitonyl)thymidinc (71 mg. 4% ) and 5'-0-(2-(2- 
15 Qiu*ophenyl)propoxycarbonyl)^ynudine (1307 g, 71%) 
were each obtained as colorless foams. 
5-0-(2-(2-iutrophenyl)propoxycarbonyl)thyriu 
^{SiO^ toluene/EtOAc/MeOH 5:4:1) 0.43 
UV(MeOH), [nm] (log c): 207 (430), 263 (4.07) 
'H-NMR (250 MHz, CDCI 3 ): 8.66 (s, NH, diastereomer); 
8.64 (s, NH, diastereomer); 7.77 (m, 1 arom. H of NPPOC); 
7.59 (t, 1 arom. H of NPPOC); 7.43 (m. 2 arom. H of 
NPPOC); 733 (s, H — C(6) of thymine, diastereomer); 7.30 
(s, H — C(6) of thymine, diastereomer), 634 (t, H— C(l'). 
diastereomer); 632 (t, H— C(l'), diastereomer); 4.29 (m, 
H-C(3'). H-C(4*)< 2xH— C(5'), a-CH 2 of NPPOC); 3.80 
(m, p-CH of NPPOC); 2,62 (d, J«4,2, OH — C(3'), 
diastereomer); 2.60 (a\ 1=4.4, OH— C(3 ), diastereomer); 
239 (m, H — C(2")); 2.18 (m, H--C(Z)); 1.86 (s, CH 3 of 
30 thymine, diastereomer); 1.75 (s, CH 3 of thymine, 
diastereomer); 1.38 (d, J=7.0, CH ? of NPPOC. 
diastereomer); 1.37 (d, J=7.0. CH 3 of NPPOC, 
diastereomer) 

Anal, calcd. for C^^O? (449.416): C 53.45, H 5.16. 
J5 N 935; found: C 53.14, H 5.21, N 9.16 

EXAMPLE 11 
a) 2-chloro-2-(2-iiitrophenyl)ethanol 

A solution of 2-nitrobenzyl chloride (43 g, 25 mmol) in 
DMSO (3.5 ml, synthesis quality, additionally dried for 2 d 
40 over molecular sieve 4 A) was mixed with paraformalde- 
hyde (750 mg, 25 mmol) and DBU (0.5 ml. 33 mmol) and 
stirred at room temperature for 20 min. The pH value of the 
reaction mixture was adjusted to about pH 3 by means of a 
few drops of cone AcOH. The mixture was diluted with 
45 CH 2 a 2 (120 ml), washed with H 2 0 (80 ml) and post- 
extracted with CH 2 a 2 (2x100 ml). 

The organic phases were dried over Na^O^ filtered and 
concentrated under reduced pressure. The crude product 
(5.543 g) was purified by column chromatography (150 g 
50 Si0 2 , 22x4.1 cm, solvent: toluene 150 ml, toluene/EtOAc 
25:1 260 ml. 15:1 320 ml. 10:1 330 ml, 5:1 720 ml, 4:1 250 
ml). First the starting material (2.587 g, 60%), then a mixed 
fraction (267 mg) and finally 2-chloro-2-(2-nitrophenyl) 
ethanol (1.178 g, 23% and 61% in relation to the consumed 
55 starting material) were eluted. The mixed fraction obtained 
(267 mg) was purified by a further column chromatography 
(8 g SiO a , 15x1.2 cm; solvent: toluene 50 ml, toluene/ 
EtOAc 100: 1 50 ml). First a further starting material (44 mg, 
1%) and then 2-nitrostyrene epoxide (68 mg, 2% and 4% in 
60 relation to the consumed starting material) were eluted The 
total amount of re-isolated starting material was 2.631 g 
(61%). 

2-chloro-2-(2-nitrophenyl)ethanol (yellow solid) 
R^SiOj, CH 2 C1 2 ) 0.23 
65 melting point: 49° to 50° C. 

UV(MeOH), [am] 0og c): 209 (4.11), 254 (3.64), 
332 (shoulder. 2.70) 
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1 H-NMR (250 MHz, CDQ,): 7.94 (dd 1=1 3 8 J 1 H nf n>jpnrv-v 1 11 /. i n ? , .. * ™— 

H); 7,51 (m, 1 arom. H); 5.73 (dd, J=4.6, 6.8, ^CH); 4.11 thymine). 635 (dd, J==4.0 6 7 dfaste^ Jv 
dd W.6. 12.1, a-CH); 4.00 (dd, W 12.0. a^H); 2.H 6. 3 T(dd, M*' 6ir5=<5ii di^rUmS 1 S^S 

(S \ 0H) 3 N=H of CNPEOC); 4.57 (m, a-CH 2 of CNPEOO H— C 

H-NMR (250 MHz, DMSO-dJ: 7.94 (dd, J=1.2, 8.1, 1 0'). 2xH-C(5')); 4.15 (q, J=3.2. B-3c(4 f »- 2 41 On. 

arora H); 7.86 (dd. j=1.5. 7.9, 1 arom. H); 7.77 (dt J=1.2, (20); 2.22 (nt H-C(2*)); 1.90 ( 5 , CH 3 of thymine 

7.4, 1 arom. H); 7.60 (dt, J=1.6, 8.3. 1 arom. H); 5.43 (t, diastereomer); 1.86 (s, CH 3 of thymine, diastereomer)* 1 61 

J=6.4, P-CH; s (br). partially concealed. OH), 3.86 (d. J=6 4 < s ^ OH— C(3')) 

U-CHJ 10 Anal, calcd for C^^OS^ (469.834): C 48.57. H 

Anal calcd. for C^CiNC^ (201.609): C 47.66 H 4 00 N 4 29 ' N 8 ' 94; found: C 48 17 * H 4 -40, N 8.47 

6.95; found: C 48.01, H 4.11, N 7.00 * EXAMPLE 12 

b) 2-chloro-2-(2-nitrophenyl)cthoxycaTbonyl chloride 2-methoxy-2-(2-nitrophenyl)ethanol 

A solution of diphosgene (1.7 ml, 14 ramol) in THF (10 Paraformaldehyde (750 mg. 25 mmol) and DBU (1 85 ml 

mldist, over CaH 2 ) was cooled by means of an ice bath to 15 124 mmol) were added to a solution of 

about OCA solution of 2-chloro-2-<2-nitrophcnyl)ethanoI 2-nitrobenzylmethylemer (4.18 g, 25 ramol) in DMSO (3 5 

(705 mg, 3.5 mmol) and Et,N (354 mg, 0.485 ml, 3.5 mmol) ^ syntheses quality, additionally dried for 2 d over molecu- 

in THF (10 ml, dist. over CaHj) was dropped thereto for lar 4 A) and allowed to react at room temperature for 

about 30 min. After the solution had been stirred for a further 4 h< ^ P H value was adjusted from pH 9 to about pH 3.5 

hour, the ice bath was removed. The mixture was stirred for 20 5j IDCaDS ° f a fcW drc5ps of conc ' AcOH. The mixture was 

another 3 h at room temperature. The mixture was filtered 5r Utcd with ( 120 ml) and washed with H 2 0 (80 ml), 

over Celite. The precipitate was rewashed with THF (10 ml ,f ^ ucms P**™ was post extracted with CH 2 d 2 (2x80 

dist. over CaH^ The combined filtrates were concentrated JS?' , °? mblIie<l ^anic phases were dried over Na^SCV 

under reduced pressure and then dried in a high vacuum at ^^^«?°f Blrated U ° de / reduced P ressurc - ^ crude 

room temperature. 2-chloro-2-(2-nitrophenyl) 25 f^fs^^ 

SKS im " %) was ^ as a sas »2%£st ^fe^s 3 B s o ass 

aro"Ka^ 30 2L£T^' iD rclation to * c C0DSUmcd 

SiTS 5h ^ ^n^^^Af ^ 6 A ^methoxy^^-nitrophenyDethanol (yellow solid) 
£CH) 4.80 (dd, J=6.5, 11.4, a-CH); 4.73 (dd, J=4.9. 11.5. R, (Si0 2 , CH 2 Cl^eOH 100:3) 0.31 

7 . , Melting point: 61° to 630° C. 

«t£^%3ZfgRfiffi* C4 ^* 2 *'- 33 Uy^^Inm] (loge): 206 (4.09). 256 (3.66) 
r\ v n « m o ?' 8 " ? 5-38 H-NMR (250 MHz. CDQ,): 8.00 (m. 1 arom. HV 7 70 

S^toc 10 ( tr ° Phenyl)ethOXyCarb0,,yl) P> 2 " nnL H > ; 7 - 48 1 ^ H): 4 95 (dH=S 7 2 

ThSd*«.f7«» im n P-CH); 3.94 (ddd. J=3.2. 8.8. 11.8. a-CH); 3.67 (did. J=4.4 

Thynudine (250 mg. 1.03 mmol) was co-evaporated with 7.2. 11.7. a-CH); 33 1 (s. OCH,)- 2.29 (M. 1=4 4 ssnm 
pyridine (2x3 ml.pro analysi quality, additionally dried over « Anal, calcd. for CJL&O (197 ^9) C54 ^82 H 5 k? N 

molecular sieve 4 A), dissolved in pyridine (3.5 ml. see 7.10; fo^ CH.RH55 N 7 15 " N 

S£to?2SS^2lffi. (i - R ? H/ V 2) - A « i-^o^-nitrophenyl^yc^bonyl chloride 

soluaon of 2^hJoio-2-(2-nitrophe n yl) emoxycwbonyl chlo- A solution of 2-iiM^oxy-2-(2- 1 iitroohenvl)ethanol <9&6 
nde (356 mg. 135 mmol) in CH^ (3.5 ml. di5t over mg. 5 mmol) and B^N (5 06 o3S£ si S i S 
CaH ? ) was dropped thereto. B was stirred for another 4 b 45 45 (10 ml. dist overCaH,) wasToooed Itoa ^^um 
mta Editions of i-PrOHm 2 cooling (^ to -l 0 » C). to 0» C.. of dis^olgfne (U SKO* SSp «? S 

^^wTthOT^ 74x10^^ Hs ° ( i° ml) <Uld ^ ° VCT ^ tol After the mixJrl^S 
dnedTver Safffl^ i?* P^ 88 " were fw 15 min at 0» C. the ice bath was removed and 

dried over Na^SO,. filtered off, concentrated under reduced the mixture was stirred for another 1 h 30 min at room 

lr T Ue Jf l C ^ aP0 ? tCd ^ ,0luene ^ 4X1 ° ^ TOe » temperature. He mixture was mtaed over cXldT 
^h P v°£f pudSe f ^ COlUmD chroma - PrecipiUter e w«he4withTHF(30M.dS oSoS •£ 

CT ffi^H im -V m,^, 1 , < S , , S ?^ ,,t ; ™ 2Clll °° combinedflltrates were conceofrat^nd^red^r;^ 

Sf»f2 "iSSilMS' Kf Tf^ and dried in a high vacuum at room temperature. 2-cEy 
AL^Vrt^iSr 05 ml) ■ F,rsl b *< 2 - 2-(2-nitrophenyl)ethoxycarbonyl chloride (1.264 e 97*. 

cWo«>-2-(2-mlrophenyl)ethyl)carbon«e (60 mg, 10%) was 55 was obtained as a Ught brown oil. *" } 

obtatned as a yellow oil. then 3 , .5'-bis-0-(2-chloro-2^2- R,(SiO, CH Cl,r0 73 

n^ophenyl)ethoxycarbonyl)thymidine (48 mg) was UV(MeOH), \Z [am] (log e): 205 (4 12) 253 (3 711 
obtauied as a bright yellow foam, then 3'-0-(2-chloro-2-(2- 348 (shoulder 274T 

^H ny, ^T Ca ^ Byl)th , ym,dine (16 3%) was 'H-NMR (250 MHz, CDQ,): 8.07 (dd. M 1 8 2 1 
obtained a colorless foam and finally 5'-0-(2-chW2-(2- «o arom. H); 7.81 (dd. J=l 6 7 8 1 arom w7i ti im i i . 

^^2-^^ S 4 < » ^ «i 114 a-CH); 4.54 (dd. 1=6.4. 113. 

l^STc^S^ ™^oxy^^^^ 
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molecular sieve 4 A), dissolved in ovridine n T™i <Z { t J' 68<Wb) was obtiu ned as a colourless foam, 
above) and cooled to ^ -ff Cflflf)^ ° 2 ' CH ^ U ^ 5: D °-82 

solution of 2-methoxy-2-(2-iUlrophenyl) e thoxvcar 0 onvl « S^f? 1 ^ ^ [nm] ( lo 8 e > : 2 °5 (shoulder. 4.5(5), 211 

cWoricM:U8 m g.l34nimol)kCH 2 C^ 3 ( 4 -? 8 >- 242 (4.28). 275 (4.17) ^ 

* £TCt ° fW l-5h.Itwas S tirJed JJK?* CDC1 ^ 818 <">- 2 arom. H of 

m °^ e 4 3 5 h u, J cond »"0'« of i-PiOH/N 2 cooling (-wto / NP ?9 C :^ tho t0 NO *> : » H-C(6) of Cytosin); 8.03 

i asas?- partw,y , ~ M>; 773 (dd - 1 h ° f 

were dried over Na^O,. Altered off, concentrated under 10 J 66 < dd - 1 worn. H of CNPEOC); 7.41 (m. 2 arom H of 

reduced pressure and co-«vaporated with toluene (4x10 ml). WEOC. meta to N0 2 ); 7.37 (t, H-C(4) of CNPEOC 

. . (57$ **> was P*®* b y column chro- P* 1 ^ concealed); 7.22 (d. H-C(5) of Cytosin) £w7t 

SM^SSf? 1 ' 12XZ1 Cm " S0lvent: CH 3 C1 2 100ml. (m. H_C(3"). 2xH_C(n a-CH, of 

S?^^ 202 100:2 102 »00d 103 ml °™pC- «"CH 2 of NPEOC); 4.26 (m. H— Q4*); 3 76 (s 

100:4 104 ml. 100:5 105 ml 100:6 106 ml). First bi S (2- 13 OH-C(3'»; 3.43 (t. J$-CH 2 of CNPEOC) 3 1 2 ft 

methoxy-^^nitrophenyDethyDcarbonate (88 mg, 16%) W of NPEOC): 2.73 (m. H-C(2')); 2.14 (m. H-fY2'v5 

was obtained as a pale yellow solid and then a mUed , calcd - f <* C„H 26 N,0 12 C1 (647.981): C 50.05. H 

fraction of 3'-0-(2-methoxy-2-(2-nitrophenyl) 4M - 10 81 = f°und: C 49.87. H 4.17. N 1074 

cthoxycarbonyDthymidine and 5'-0-(2-methoxy-2-(2- rxamp, B M 

nitrophenyDethoxycarbonyDthymidine (323 me) was 20 5' r\/? « -.i^ 4?^^ 14 

obtained. Tie mixed fraction was purified bv ano*i ^ ^^ ( ^ (2 ^^^ ( 1>henyl)ea»oxycarbonyl)-N < -(2-(4- 

umn chromatoeraphy (7 . SiO Uxl 2 ™ / ^^^W^yW-^WtenoJt ^ 

CH 2 a 2 30 ^Oja^JoBm.^i m-ltZ H N -< 2 -<?- n,tr °P he »yl)ethoxycarbonyl)-2'- 

100:2.5 51 ml. IflO-J 51 ■ ml. 100:4 52 J lS 5 52 mlfpS S^T ( ' 8 ' 113 was ^vapcJed with 

3^0-(2-methoxy-2-(2- 0it roph C nyT)etyoxyca?btrvl1 23 ov^t V , 6 ° ^ PJ 0 i aMlySi Anally dried 

thymidine (11 mg. 2%) and men &%E£%2 ^J^^ 4 ^.^^ to W^(«>«l.«ee 

!V(Si0 2 . toluene/EtOAc/MeOH 5-4-1) 040 °l^ I ? WNi COoUn8 ( " 40 ° to " 25 ° c >- 

UVfMeOH). A_ [nm] (log e): 207 4.33X 263 (4 12) ToS^ ^ ^ 150 ^ washed with 

'H-NMR (250 MHz. CDd,): 8.67 (, (br) NHV 803 /d. CH ri f?ir5?" ^ C ^ u . eou iP hascs were post-extracted with 

1=5.0, 1 arom. H of MNPEOC); 7.78 £ larom H of SE* ( ^ ^ ° rEanic P 1 "*" over N ^0 4 . 

MNPEOC); 7.70 (t 1=7.5. 1 arom. H of WttiSS- 752 35 o^tl^^ 5 °' Vent ^ reduccd ^ 

(m, 1 arom. H of MNPEOC); 7.43 (* fr-^SSSiiS dt^u^^ 8 ^ u ^ (3x5 ° ^ * c ^ 

6.38 (dd. J=3.8. 6.7. H-C(l') dk 3 t™erV S ^ lii 3 WaS P"^^ b y ™l"nm chromatog- 

1=3.7. 6.4. H-C(D. teonSIrS; 2^ ^^c^^J S ° 1Vent: CH^eOH 

MNPEOC); 4.42 (m. «-CH 2 of MNPEOC H—C(3*\ N^2 U 5 - 0 ^ 2 - < ^ or °- 6 - nitro Ptenyl)e U ,oxycarbonyl)- 

2XH-C(5<)); 4.15 (q. 1=3.2. 3 28 (s^H ' 40 Sm* •^ en y^y^»yl)-2'-c C oxyad en o S ine 

Anal. calcd. for CjoH^O,,, (465.415): C 51 51 H498 43 ^^T^^ 6 * 16 *- 8,23 (s ' H-OPM? 8.17 (m, 
N 9.03; found: C 3L65?H 5.18.N *£ ) - C5lJl - B *^ IfT^^^^-^ to N0 2 ); 7.73 (dd. 1 arom. H 

01 t-NPEOC), 7.65 (dd. 1 arom. H of CNPEOC); 7.44 (m. 
EXAMPLE 13 2 arom. H of NPEOC. mete to NO,)- 736 ft h1_t™ Tf 

n££~ ( t m "°^- Ili,ro P hen yl)ett.oxycarbo 0y l)-N*-(2-(4- CNPEOC, partially concealed); 6.54 (I H-Ol^ 

« o ^"^^y^^^y^nyO-a^deoxycytidine ^OC. 2xH-C(5')); 4.29 (q. B-CW); 3.437t.S^ of 

CSg. 11.9 mmol) was co-evaporated with pyridine (2x60 ml. CNPEOC); 3.16 (t. f^CH 2 of NPEOC); 3 15 (1 (Srt (S? 

pro analyst quaUty. addiUowlly dried over molecular sieve < 3 * P*** concealed); 2.89 (m. H^m) 2 60 1m 

4 A), d^solyedk pyridine (60 ml, see above) and cooled to M ~^(2)), 2.60 (m. 

-00 C. (j-PrOH/N 2 ). A solution of 2-(2-chloro-6- ss Anal - c* 104 for CaHjJLCQ f672 007V r Sftn-; 11 

co-evaporating with toluene (3x50 ml) yielded the oude ( .-^ ° V " CaH ^ and ^CN (8 ml, pro 
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diluted with CH 2 d 2 (50 ml) and washed with a saturated 
NaHC0 3 solution (25 ml). The aqueous phase was post- 
extracted with CH 2 C1 2 (2x25 ml). Drying the organic phases 
over Na^CV filtering and evaporating the solvent under 
reduced pressure yielded the crude product (3.4 g) which 
was purified by column chromatography (40 g Si0 2 , 12x3 1 
cm, solvent: toluene/EtOAc 5:1 160 ml 4:1 150 ml 31 120 
ml. 2:1 150 ml, 1:1 100 ml. 1:2 150 ml, 13 1<50 ml each 
with the addition of X% Et>N by volume). 5'-0<2-(2-chloro- 
6-nitrophenyl)ethoxycarbonyl thymidine-3'-0-((B- 
cyanoethyl) (N,N-diisopropylamino)phosphoramidite) 
(2.012 g. 75%) was obtained as a colorless foam, 

R r (toluene/EtOAc/MeOH 5:4:1) 0.64 and 0 70 
(diastereomers) 
UV(MeOH), fnm] (log c ): 205 (4.45). 262 (4.06) 
H-NMR (250 MHz. CDC1 3 ): 8.40 (s. NH); 7.74 (td\ 1 
arom. H of CNPEOC; 7.66 (dd. 1 arom. H of CNPEOC)* 
7.38 (m, H-C(4) of CNPEOt); 6.37 (m, H-CU*)); 4.61 to 
4.35 (m, H-C(3'). 2xH— C<5'). a-CH 2 of CNPEOC); 4.28 
(m, H — C(4 f ). diastereomcr); 4.22 (m. H— C(4') 
diastereomer); 3.90-3.66 (m, a-CH 2 of cyanoethoxy); 3 57 
(m, 2xNCH); 3.43 (td, £-CH 2 of CNPEOC); 2.66 (t, B-CH 2 
of cyanoethoxy); 2.48 (m, H — C(2*)); 2.23 (m, H — C(2')V 
1.86 (d. CH 3 ); 1.23 (m, 2xNC(CH 3 ) 2 ) 

n' NMR (16U MHz ' CDC1 3) ; 1497 3 and 149.85 and 
149.85 (diastereomers) 

Anal, calcd for C 38 H 37 N s O JO PCl (670.056): C 50.19. H 
5.57. N 10.45; found: C 50.43, H 5.90, N 10,43 
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(td. 1 arom. H of CNPEOC); 7.66 (dd, 1 arom. H of 
CNPEOC); 7.40 (m. 2 arom. H of NPEOC. meta to NO,); 
7.39 (m, H — C(4) of CNPEOC, partially concealed)- 7 17 
(d, H-^C(5) of Cytosin); 6.28 (m, H— CO')); 4.47 to 4 29 
5 (m, a-CH 2 of NPEOC). a-CH 2 of CNPEOC). H— C(3') 
H-C(4'), 2xH-C(5')); 3.90 to 3.53 (m, a-CH 2 of 
cyanoethoxy. 2xNCH); 3.43 (t p-CH 2 of CNPEOC); 3.12 (t, 

2J3 (m * H ^ C(2 ' ) concealed); 
^.65 (t. (5-CH 2 of cyanoethoxy); 2.17 (m, H — CC2')V 1 23 
io (m. 2xNC(CH 3 )2) ^ )h 

31 P-NMR (161.7 MHz, CDd 3 ): 149.67 and 150.02 
(diastereomers) 

Anal, calcd, for C^^O^PCl (848.203): C 50.98. H 
5.11, N 11.56; found: C 50.88, H 5.18. N 11.36 



EXAMPLE 16 
5 , -0-(2-(2<Woro^iu^c^enyl)emoxycarbonyl)-N 4 -(2-(4- 
nitrophenyOethoxycarbonyO^'-deoxycytidine^'-O^O- 
cyanoethyl) (NJST^sopropylamino)phosphoramidite) 
Bh(diisopropylamino) (P-cyanoethoxy)phosphine (1.32 g 
4.38 mmoi) was added to 5'-0-(2-(2-chloio-6-nitrophenyl) 
emoxycarbonyl-N*-(2-(4 -nitrophenyl)ethoxycarbonyl)-2 , - 
deoxycytidine (1.9 g, 2.9 mmoi) and lH-tctrazole (102 mg 
1.45 mmoi) in CH 2 C1 2 (20 ml, disL over CaHJ and CH 3 CN 
(8 ml. pro analyst quality) in a flask filled with argon and 
stirred at room temperature. After 13.5 h. the solution was 
diluted with CH 2 C1 2 (50 ml) and washed with saturated 
NaHC °3 solution (25 ml). The aqueous phase was post- 
extracted with CH 2 C1 2 (2x25 ml). The combined organic 
phases were dried with Na^O,. filtered and concentrated 
under reduced pressure. The crude product (2.99 g) was 
purified by column chromatography (61 g Si0 2 , 18x3 2 cm, 
solvent: PE/acetone 5:1 170 ml 4:1 200 ml 3:1 200 ml 21 
600 ml, 3:2 150 ml, 1:1 80 ml 2:3 300 ml, 12 90 ml). 
5-0^2-(2^cax>^mtrophenyl)emoxycarbonyl)-N 4 -(2-(4- 
Ditrophenyl)ethoxycarbonyl)-2 , -deoxycytidine-3 , -0-((B- 
cyanoethyl) (N,N-diisopropylamino)phosphoramidite) 
(2.29 g, 93%) was obtained as a colorless foam. 

IV (Si0 2 . toluene/EtOAc/MeOH 5:4:1) 0.61 and 067 
(diastereomers) 

UV(MeOH), [run] (log c ): 203 (4.66), 209 (shoulder. 
4.64). 241 (430), 276 (shoulder. 4.18) 

J^S?** (250 MHz * mci 3> : 818 (m, 2 arom. H of 
NPEOC). ortho to NO,); 8.02 (m. H — C(6) of cytosin); 7.74 



EXAMPLE 17 

5- 0-(2-(2-chloro^iutrcphenyl)emoxycart>onyi)-N*-(2-(4- 
mtr^heny^ethoxycarbonylJ^^deoxyadenosine^-O^^p- 

^ cyanoethyl) (N^-o^oprc^yJajnino)phosphoramidite) 

Bis(dusopropylamino) (P-cyanoethoxy)phosphine (1.36 
g. 4.51 mmoi) was added to a mixture of 5-0-(2-(2-chloro- 

6- nitrophenyl)ethoxycarbonyl)-N <i -(2-C4-nitrophenyl) 
emoxywrbonyO^-ileoxyadenosine (2 g. 2.98 mmoi) and 
lH-tetrazole (104 mg, 1.49 mmoi) in CH 2 Q 2 (20 ml dist. 
over CaH 2 ) and CH 3 CN (8 ml, pro analysi quality) in a flask 
filled with argon and stirred for 13.5 h at room temperature 
The solution was diluted with CH 2 d 2 (50 ml) and washed 
with saturated NaHC0 3 solution (25 ml). The aqueous phase 

3C was Post-extracted with CH 2 C1 2 (2x25 ml). The combined 
organic phases were dried with NajS0 4 , filtered and con- 
centrated under reduced pressure. Hie crude product was 
purified by column chromatography (92 g SiOj, 13x4.2 cm, 
solvent: PE/acctone 6:1 140 ml, 5:1 180 ml. 4:1 200 ml 31 
35 240 ml, 2:1 750. 3:2 150 ml. 1:1 400 ml. 23 600 ml. each 
with the addition of 1% Et,N by volume). 5'-0-(2-(2-chloro- 
6-nitrophenyl)ethoxycarbonyl)-N 6 -(2-(4-nitrophenyl) 
emoxycarbonyO^'-deoxyadenosine^'-O-ap-cyanocthyl) 
(NJV-dasopropylarnmo)phosphorainiditc) (2.146 g 83%) 
^ was obtained as a colorless foam 

IV (Si0 2t toluene/EtOAc/MeOH 5:4:1) 0.71 and 0.76 
(diastereomers) 

UV(MeOH), X^, Inm] (log e): 205 (4.68), 266 (4.43) 
H-NMR (250 MHz, CDd*): 8.74 (d, H-C(8) of 
45 adenine); 8.23 (s, H — C(2) of adenine); 8.18 (m, 2 arom. H 
of NPEOC, ortho to NOj); 7.73 (m, 1 arom. H of CNPEOC)' 
1*1^ 1 arom - H of CNPEOC); 7.44 (m, 2 arom. H of 
NPEOC, meta to NOJ; 736 (U H-C(4) of CNPEOC); 6.52 
(m, H-CCD); 4.77 (m, H-C(3')); 4.54 (t, ot-CH 2 of 
50 CNPEOC); 439 (m, a-CH 2 of NPEOC, H-C(4 ). 2xH— 
C(5')); 3.93 to 3.59 (m, 2xNCH, a-CH 2 of cyanoethoxy)* 
3.41 (td. ^CH 2 of CNPEOC); 3.16 (t, P-CH 2 of NPEOC); 
2.90 (m. H — C(2*)); 2.71 (m, H-C(2> partially concealed); 
2.67 (m, P-CH 2 of cyanoethoxy); 1.24 (m, 2xNC(CH 3 )2) 
55 P-NMR (161.7 MHz, CDCt,): 149.70 and 149 79 
(diastereomers) 

Anal, calcd. for C 37 H 43 N S) 0 12 PC1 (872.229): C 50.95, H 
4.97. N 14.45; found: C 50.92, H 5.11, N 14.21 
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Summary o f the Preparation Examples 

R4 R 5 R* B 



17 H H CI 



H H H thymine 

J* H H thyiimr 

fj H h thymine 

{J H H thymine 

J* H h thymine 

» H H thymine 

c »3 H H thymine 

™ H H thymine 

OCK » H h thymine 

H H H N 4 -(2-pNPEOC)- 
cytosine 

H H H N*-(2^Nraoc)- 



0-(CH 2 )i-CN H thymine 
j OKCH,), 

-P-N 

\ 

CHCCH,), 

O-fCH^-CN H NV2-pNra0C> 
J ^ C H(CH3)2 cytokine 

— P — N 

\ 

CH(CH3>z 

0-(CH2)2-CN H N*-(2-pNPEOCV 
J CHflOfefe adecme 

— P— N 

\ 

ana*,), 
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Irradiation experiments 

1. Implementation 35 Samples (loop volume: 20 ul) were taken from the irra- 

TTic corresponding protected thymidine nucleosides were djat ^. solu ^ns after specific time intervals. Each sample 

Z & l^i h Z m u mS ° f » ™*«*» apparatus whil wl w^jected twice into the chromatography The mean X S 

com^ of a Hg very high pressure lamp (OSRAM HBO, ° f diral determinations were used for further evalua- 

deWcTVor 3 3 ^ s '^ uttCTW ^^^OBic control Jte peak areas of the chromatograms were converted 

7 mc 1111165 311(1 * temperature- 40 into me concentrations of protected nucleosides or nf tZ 

S^tZT ?H ^ A hCat mtCr < 0 032 ff"* ^ ™ of the above-co^ £2" 

^SLln7n fl e K lamp , and ""P* 5 was 11150 ^stalled The concentration values obtained * tms^erTe^ 

The cleavageTf the Jotec^^^ , 45 ?l ^ n) and P lottcd the irradiation time as a 

quantitatively^ mc. Tne iSlc h**™ k J*"* 01 ^ * lecfaM 

following devicL M«i3S SSSta M * T "? * With &e ""V"* 

integration of the chromatogram signals took place by A **^ on with lowing concentrations was 
mC ^r^^^^ 0ttW3I&: D * 6000 HPLC Manager. ^cpared for ttie calibration of thymidine; 0.2 mM. 0. 16 mM, 

r«r*v ^ /?, nUXtUres wcrc ««■ chromatog- V 00 ? ^ Md 004 mM. Three injections into the 

rapny. The following gradient was used (flow: 1 ml/min) 55 chromatograph were made per concentration. The calibra- 

m U °* was calculated on the basis of resultant mean values 

and the zero point value (0 peak area=0 concentration) by 
means of linear regression (see table). 



0 10 



* 10 90 o 60 ' 

" 90 10 o Calibration nf rt^^ 

50 0 jo 

_ 35 10 90 o Peat Area CoaccntnrtioD of thymidine (mM) 



516.893 0 20 

Calibration curves for thymidine and the protected nucleo- 65 *J"* oil* 

szzssr*" by ***** ^ *»> 2s o 0 ; 2 



chroma tograph 
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Calibration of piymiHW 


Peak Aree 


Concentration of thymidine (mM) 


99.5080 


0.04 


0.00000 


0.00 



percentage of deprotccted nucleoside derivative, in relation 
to the maximum concentration achievable): 



Linear regression yielded: y=4.96777.1<T*+3.85757 KT 7 * 
with x=peak area and y=thymidine concentration; r=0.9999 
2.2 Calibration of 5'-0-(2-(2-chIoro-6-nitrophenyl) 
cthoxycarboDyl)thymidinc 

A dilution series with the following three concentrations 
was prepared: 0.2 mM, 0.14 mM and 0.08 mM. The mean 
values from three injections per concentration and the zero 
point value were used to calculate the regression line (see 
table): 







Vteld 


Compound No. 


toj (min) 






2.6 


79 


2 


137 


92 


4 


1.71 


86 


5 


1.71 


89 


6 


23 


70 


8 


1.68 


77 


9 


7.2 


77 


10 


0.7 


89 


11 


1.46 


97 


VI 


2.5 


55 


V2 


33 


38 





Calibration of CNPEOC-T 


Peak Area 


Concentration CNPBOC-T (mM) 


617.057 


0.20 


435X170 


0.14 


238.624 


0.08 


OjOOOOO 


0.00 



Linear regression yielded: y=9.2999- 10^+3.225 16 10~ 7 -x 
with x=peak area and y=CNPEOC-T concentration* 
r=0.9998. 
2.3 Results 

(a) 5r-0-(2-(2-chloro-6-nitrophenyl)ethoxycarbonyl) 
thymidine 



As in evident from the table, the nucleoside derivatives 
according to the invention are clearly superior to the pro- 
tective groups of the prior art (cf . VI and V2 )in terms of the 
20 pnotolytic cleavage of the 5' protective group in relation to 
rapidity and high yields (cf . in particular compounds 10 and 

2.4 Application example 
The compound 5'-0-(2-(2-chloro-6-nitrophenyl) 
25 ethCT ^carbonyn tftymMlnP *nH nffcrn^j^idr derivative: 
a$cefdJng to ihe invention were i i ^tTn rr nrding'Trxj nietttCSL 

'adopted bySJ^A. Podnr * »' .^riVtwYi 19Q1 , ?S1 p 7fi7 ^ 

seqj oxjyrtiremuig oligonucleotides on a UNA chip Tr mjZZ 
shown that the compounds according to the invention per- 
30 mitted an uncomplicated oligonucleotide synthesis with 
very high yields, with the result that they are suitable in 
practice for light-controlled parallel syntheses of oligonucle- 
otides. 



Irradiation of 5'43-<2-{2^hloro-6^tropbenyl)- 
etboacycarix»yl)thytnidine 
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Irradiation Time 
(min) 


Peak Area 

CNPEOC-T 


Concentration 
CNPEOC-T (mM) 


Relative Quantity 
CNPEOC-T (%) 


1.00000 


458911 


0.1489 




2.00000 


253292 


0XS26 


E « 


3.00000 


250989 


0XJ819 


40.9 


5.00000 


84081.0 


0.02*1 


14.0 


15.0000 


24181.0 


0.0098 


44 


30.0000 


0 


0 


0 


60.0000 


0 


0 


0 


120.000 


0 


0 


0 45 


Irradiation Time 

(min) 


Peak Ana 
Thymidine 


Concentration 
Thymidine (mM) 


Relative Quantity 
Thymidine {%) 



It will be understood that the specification and examples 
are illustrative but not limitative of the present invention and 
that other embodiments within the spirit and scope of the 
invention will suggest themselves to those skilled in the art 

We claim: 

1. A nucleoside derivative having apbotolabile protective 
group, of the general formula 




o 
II 



CH — CHj— O — C— O — CH a 



1.00000 
2.00000 
3.00000 
5.00000 
15.0000 
30.0000 
60.0000 
120.000 



83460.0 
221149 
228893 
330106 
432514 
437588 
442230 
407543 



0.0327 
0.0858 
0.0688 
0.1278 
0.1673 
0.1693 
0.1711 
0.1577 



163 
42.9 
44.4 

63S 
83.7 
84.6 
85.5 
78.9 



OR3 R« 
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This table clearly shows that photolysis across a very large 
period follows first-order kinetics, which suggests an 
unequivocal cleavage mechanism without yield-decreasing 
side-reactions. 

(b) Further compounds according to the invention 

With regard to several other derivatives according to the 
invention and to the two comparative compounds VI (5- 
0-(2-nitrotenzyloxycarbonyl)toyniidine) and V2 (5 -0- 
(2.4oUnitrobenzyloxycarbonyl)thyniidine), the following 
table summarizes their results obtained according to the 
above method and evaluated in relation to half-life and yield 



50 wherein 

R ,= =H, N 2 , CN, OCH 3 , halogen or alkyl or akoxyalkyl 

having 1 to 4 C atoms; 
R 2 =H or OCH 3 ; 
R 3 =H. E Q, Br or N0 2 ; 

R 4 =H, halogen, OCH 3 , or an alkyl radical having 1 to 4 
C atoms; 

R 5 =H or a phosphoramiditc group; 
R 6 =H. OH, halogen or XR 8 , where X=0 or S, and R 8 

is a protective group; 
B=adenine, cytosine, guanine, thymine, uracil, 2,6- 
diaminopurin-9-yl, hypoxanthin-9-yl, 
5 -mcthy Icytosin- 1 -yl 5-aimrKM^irmdazolcartH?xarnid- 
1-yl or 5-aimno^inudazolcarrx)xamid-3-yl, with the 
proviso that when B is adenine, cytosine or guanine, the 
primary amino function optionally exhibits a protective 
group. 
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U. T,e method „ 

3 TkinriMU • • 14 (C) iMroducin 8 a phosphoramidilc group 

m«i,?«S e0SidC ° f «"» 1 -" CT ci B R 4 is a "C-CM-o-U^ 

r*^* nUC i? ^ ^^ve erf claim 1 wherein R 5 i s a | 
phosphoramjdite group of the formula: ^-CA-c^-CHj-o-P-Nfl*'), 

w-Ofc-cn-o-F-MCB^,, 10 i0 3 ' P ° Siti0n ° f Said nuc,e o^ derivative with R*=H. 

in ] „ 7*°* ° f ^ 15 Whcrdfl S,£ P < a) is P^ 0 ™'" 
p-n^-c^-c^-ch^o-p-n^ C to + 2^C ^ ^ *' * temperature of from-20« 

the R 7 groups are the same or different and are linear or " to ^ "V*"? " ^ ^ < a >" a 

branched C,-C 4 alkyl radicals. are Unear or to five-fold excess of said phosgene . 

6 The nucleoside derivative of claim 5 wherein R 7 fa 4lCOh ° 1, U USed - 

ethyl or isopropyl radical = wherein R is W- The method of claim 17 wherem the nn„ ™i, 

P^W-rcK^^S*-" J*?,"-"* o f ^ *e concentration of 

group in the case of X=S. ** 3rl P 10 **™ ftc d**"* component is 0.1 to 10.0 mol per 10 ml solvent 

n IIS' , nucle °? de derivative of claim 7 wherein R s is an . 21 ' ThemeUlod of cWm 15 wherein step (b) is performed 
O-methyl or O-ethyl radical, an O-aUyl radical an at 8 *»P™«« of from -60° C to +25° C taTIT^ 

NPEOQ radical rs used as a protective group '^f' 0n . c base sclcc,ed from the group consist™ of 

™ll ! aC f eMc deriva,ive of ^ 1 wherein B is Pyn tneth y Ia ^«=- and ethyl di-isopropylamine. 

one or k andR ls fluonne. chlorine, or bromine ,T-m. 

clai™ 1 ° f a nucleoside derivative of th( . „ , "f^ of ckim 21 wherein the concentration of 

claunlcorapnsing: <* the nuclide in said solvent mixture* step (b) is 0 1 to 30 

(a) forming a chlorocarbonic acid ester by reacting with „ mm ° lpCTl0ral solvent - 
^Phosgene derivative, an alcohol of me general for- 45 .f ™ e of claim 16 wherein the introduction of 

S a,d phosphor^idite group (step c) is perSd at a 

\ / , toivahve with R =H with a corresponding phosphine in 

/~\ r 50 m^h^ 6561 "* ^ tetrazole as an activator in a solvent 

R'-f V^h-c^-oh, ™ e of dichloromethan, and acetonitrile 

\=/ 28. The method of claim 23 wherein the volume ratio of 

V, ^^^P^-^erahoofDMFtopySnJ 



a) Mh a nucleoside of the general formula adding a nucleotide to an oiigonuclcctidech^u^Mvl^rein^e 

ho-ch „ TT* b subs *««io» the 5'-0-ph«ol^bUe 

\. ./ ,h, . * f0k80nucte ^ &s y ntoes "combine4with 

W SdATEJ? ° f S&id ^^"ae protecting ^ 

^rJr. Wlth of °* appropriate waVelength. ^ ^ 

30. The method of claim 19 wherein the olieonudeotidec 

photolabile protecting group. 



03/08/2002, EAST Version: 1.03.00 



